[bookmark: _GoBack]Supplementary Table 6. Heterogeneity, prediction intervals, small-study effects, overlap, and alternative-anchor availability diagnostics for retained anchor estimates
	Identification
	Heterogeneity
	Prediction interval
	Small-study effect assessment
	Overlap (CCA)
	Alternative evidence availability and robustness

	No.
	Domain
	Exposure
(ASM)
	Outcome
	Anchor
review
	Comparator
	k
	I²
(%)
	Heterogeneity
interpretation
	95% Prediction
interval
	PI crosses
null
	Small-study
assessment
feasible
	Reason / Egger p
	CCA / overlap estimate (%)
	Overlap
interpretation
	Alternative evidence available
	Replacement / robustness check performed
	Direction
preserved
	Significance
preserved
	Alternative evidence / robustness comment

	1
	Structural
	Valproate
	Combined major congenital anomalies
	Yang 2025
	Other ASMs (monotherapy)
	20
	38%
	Moderate
	[1.731 – 3.218]
	No
	Yes
	Egger p = 0.783
	NE†
	Likely very high
	Strict like-for-like alternative
	Yes
	Yes
	Yes
	Tanoshima 2015 provides a pairwise alternative with the same direction and statistical significance; Veroniki 2017a provides contextual NMA support.

	2
	Structural
	Valproate
	Neural tube defects
	Yang 2025
	Other ASMs (monotherapy)
	12
	0%
	Low
	[4.290 – 9.970]
	No
	Yes
	Egger p = 0.246
	NE†
	Likely very high
	Strict like-for-like alternative
	Yes
	Yes
	Yes
	Tanoshima 2015 shows consistent signal.

	3
	Structural
	Valproate
	Congenital heart defects
	Yang 2025
	Other ASMs (monotherapy)
	17
	18%
	Low
	[1.684 – 3.801]
	No
	Yes
	Egger p = 0.472
	NE†
	Likely very high
	Strict like-for-like alternative
	Yes
	Yes
	Yes
	Tanoshima 2015 shows consistent signal.

	4
	Structural
	Valproate
	Cleft lip and/or palate
	Yang 2025
	Other ASMs (monotherapy)
	15
	0%
	Low
	[2.952 – 6.292]
	No
	Yes
	Egger p = 0.658
	NE†
	Likely very high
	Strict like-for-like alternative
	Yes
	Yes
	Yes
	Tanoshima 2015 provides a pairwise alternative with the same direction and statistical significance; Veroniki 2017a provides contextual NMA support.

	5
	Structural
	Valproate
	Genitourinary anomalies
	Yang 2025
	Other ASMs (monotherapy)
	18
	0%
	Low
	[2.619 – 4.209]
	No
	Yes
	Egger p = 0.861
	NE†
	Likely very high
	Strict like-for-like alternative
	Yes
	Yes
	Yes
	Tanoshima 2015 shows consistent signal.

	6
	Structural
	Valproate
	Musculoskeletal anomalies
	Yang 2025
	Other ASMs (monotherapy)
	15
	0%
	Low
	[1.905 – 4.353]
	No
	Yes
	Egger p = 0.941
	NE†
	Likely very high
	Strict like-for-like alternative
	Yes
	Yes
	Yes
	Tanoshima 2015 supports a consistent signal.

	7
	Structural
	Lamotrigine
	Major congenital anomalies
	Pariente 2017
	Disease-matched controls
	3
	0%
	Low
	NR
	Not assessable
	No
	Not formally assessable: k < 10
	24.1% (outcome-domain-restricted pairwise report-level CCA vs Wan 2024)
	Very high
	Analogous only (different comparator)
	No
	N/A
	N/A
	Wan 2024 provided analogous LTG-versus-untreated-WWE evidence using a different comparator framework; both estimates were non-significant, and this evidence was not treated as a formal replacement. The outcome-domain-restricted CCA was 24.1%, and the whole-review alternative was 21.2% (see Supplementary Table 3).

	8
	Structural
	Lamotrigine
	Orofacial clefts
	Zhao 2025
	Unexposed controls (no ASM)
	8
	39.8%
	Moderate
	NR
	Not assessable
	No
	Not formally assessable: k < 10
	NE†
	Likely moderate
	Analogous only (not a strict replacement)
	No
	N/A
	N/A
	Pariente 2017 includes OFC as one endpoint; cohort-only and adjusted subgroup analyses within Zhao 2025 itself attenuate the overall OR to non-significance.

	9
	Structural
	Topiramate
	Oral clefts
	Alsaad 2015
	TPM-unexposed controls
	6
	46%
	Moderate
	NR
	Not assessable
	No
	Not formally assessable: k < 10
	N/A
	Not applicable (single eligible review)
	No alternative available
	No
	N/A
	N/A
	Only focused TPM oral-cleft review in included set; no replacement available.

	10
	Structural
	Oxcarbazepine
	Congenital anomalies
	Athar 2022
	Unexposed controls
	7
	2%
	Low
	NR
	Not assessable
	No
	Not formally assessable: k < 10
	NE†
	Likely moderate
	Analogous/contextual only (NMA, different comparator)
	No
	N/A
	N/A
	Veroniki 2017a NMA provides an OXC estimate but with different comparator structure; CI crosses null in both reviews.

	11
	Structural
	Pregabalin
	Major congenital anomalies
	Atzenhoffer 2025
	One comparator per study, selected hierarchically: unexposed sick, unexposed not otherwise specified, unexposed disease-free, then lamotrigine-exposed
	7
	51%
	Substantial
	NR
	Not assessable
	No
	Not formally assessable: k < 10
	N/A
	Not applicable (single eligible review)
	No alternative available
	No
	N/A
	N/A
	Only focused PGB review in included set; the source review judged all contributing studies as being at critical risk of confounding; non-significant main estimate.

	12
	Neurodevelopmental
	Valproate
	ASD
	Andrade 2025
	Unexposed
	4
	40%
	Moderate
	NR
	Not assessable
	No
	Not formally assessable: k < 10
	28.1% (global, 3-review)
	Very high
	Supportive contextual evidence
	Yes, contextual
	Yes, contextual
	Yes, contextual
	Amaral 2025 provides direct supportive evidence for VPA–ASD; Xu 2024 contributes broader contextual support from any-ASM–ASD analyses (not VPA-specific).

	13
	Neurodevelopmental
	Valproate
	ADHD
	Andrade 2025
	Unexposed
	2
	59%
	Substantial
	NR
	Not assessable
	No
	Not formally assessable: k < 10
	28.1% (global, 3-review)
	Very high
	Indirect/contextual only
	No
	N/A
	N/A
	Only indirect contextual support from Xu 2024 any-ASM–ADHD analyses; no direct VPA-specific replacement anchor available.

	14
	Neurodevelopmental
	Any ASM
	ASD
	Xu 2024
	vs untreated mothers with indication (disease-matched comparator)
	6
	74.8%
	Substantial
	NR
	Not assessable
	No
	Not formally assessable: k < 10
	41.7% (pairwise vs Amaral 2025)
	Very high
	Supportive contextual evidence
	Yes, contextual
	Yes, contextual
	Yes, contextual
	Amaral 2025 provided supportive contextual evidence for any-ASM and ASD (HR = 1.76 for any-ASM vs controls); direction was consistent. CCA = 41.7% (pairwise Xu 2024 vs Amaral 2025; 5 shared / 12 unique primary studies) reflects review-pair overlap, not an outcome-specific CCA for the pooled ASD effect alone.

	15
	Neurodevelopmental
	Any ASM
	ADHD
	Xu 2024
	vs untreated mothers with indication (disease-matched comparator)
	4
	65.5%
	Substantial
	NR
	Not assessable
	No
	Not formally assessable: k < 10
	28.1% (global ASD/ADHD review cluster; not ADHD-specific)
	Very high (global cluster context)
	No comparable alternative
	No
	N/A
	N/A
	Amaral 2025 does not report ADHD; no direct equivalent alternative was available for this comparator. The 28.1% value denotes global ASD/ADHD review-cluster overlap and should not be interpreted as an ADHD-specific overlap estimate.

	16
	Neurodevelopmental
	Lamotrigine
	Autism spectrum disorder
	Peron 2024
	Mixed untreated comparators (4 untreated WWE; 1 disease-free control)
	5
	30%
	Moderate
	NR
	Not assessable
	No
	Not formally assessable: k < 10
	NE†
	Not estimable / contextual overlap only
	Supportive contextual evidence only
	No
	N/A
	N/A
	No strict pairwise alternative anchor with the same comparator framework was available. Contextual evidence from overlapping neurodevelopmental reviews was retained for interpretation only. The retained Peron 2024 estimate was non-significant, but this should not be interpreted as evidence of absence of risk because certainty was very low.

	17
	Neurodevelopmental
	Lamotrigine
	Attention-deficit/hyperactivity disorder
	Peron 2024
	Mixed untreated comparators (3 untreated WWE; 1 unspecified untreated control)
	4
	0%
	Low
	NR
	Not assessable
	No
	Not formally assessable: k < 10
	NE†
	Not estimable / contextual overlap only
	No comparable pairwise alternative
	No
	N/A
	N/A
	No strict pairwise alternative anchor was available for lamotrigine in relation to ADHD. Veroniki 2017b was retained only as contextual network evidence. The retained Peron 2024 estimate was non-significant, with very-low-certainty evidence.


Note. This table reports robustness diagnostics for 17 retained pairwise anchor estimates: 11 structural and 6 neurodevelopmental comparisons. It summarizes heterogeneity, prediction intervals, small-study-effect assessment, overlap information, and alternative-evidence availability for retained pairwise anchors. Subgroup-only, supporting, contextual, sensitivity, and network meta-analysis estimates shown or described elsewhere are not expanded line-by-line here because they are not retained primary pairwise anchors. This table is a robustness-diagnostics table rather than an Ioannidis evidence-class table; formal credibility classifications are reported in Supplementary Tables 4 and 5.
† NE = not estimable. Full primary-study overlap matrices were unavailable for selected review pairs (see Supplementary Table 3 for full CCA details).
Prediction interval note: τ² from the anchor review's random-effects model was unavailable or k was too small for PI reconstruction in comparisons marked “Not assessable.”
CCA / overlap estimate (%) may be an exact CCA, a global multi-review CCA, an approximate range, NE, or N/A. N/A indicates that CCA was not applicable because only one eligible review was available for that comparison. For some rows, the reported CCA reflects review-pair or global overlap context rather than outcome-specific overlap for the exact pooled comparison listed.
CCA = corrected covered area (Pieper 2014): CCA = (OC − N) / [N × (R − 1)] × 100; 0–5% slight; 6–10% moderate; 11–15% high; >15% very high. Where CCA is NE or approximate, overlap labels use conservative qualifiers (e.g., likely very high, likely moderate); where CCA is N/A, no cross-review overlap was available to quantify.
PI = 95% prediction interval computed from τ² reported in the anchor review's random-effects model where reconstructable. All PI values were cross-checked against the available anchor-review statistics.
“PI crosses null” uses Yes or No when a 95% prediction interval was reconstructed and null crossing could be evaluated; otherwise, Not assessable. Not assessable indicates that a 95% prediction interval could not be reliably reconstructed because τ² was unavailable, not reported, the number of studies was too small, or null crossing could not be evaluated.
Small-study effect assessment: the “Reason / Egger p” column uses three conventions — (1) “Not formally assessable: k < 10” when study counts are too small for conventional Egger regression; (2) “Not reported / not reconstructable” when k ≥ 10 but the anchor review did not report small-study asymmetry and it could not be reconstructed from published data; (3) when asymmetry was assessed (including study-level reconstruction for Yang 2025 structural VPA with k ≥ 10), the reported Egger test p-value or a statement of no clear evidence of small-study effects, as applicable.
Alternative evidence and robustness: Alternative or contextual evidence was available for some retained anchors; strict like-for-like replacement was not available for all comparisons. This table therefore distinguishes strict anchor replacement from analogous, indirect, contextual, or unavailable alternatives. Where a sufficiently comparable alternative source was available, replacement or robustness checks were performed; where no like-for-like alternative existed, this was recorded explicitly. Among comparisons for which a replacement or contextual robustness check was performed, no alternative or contextual evidence reversed the retained direction of effect. For the retained VPA–ADHD comparison, the listed Xu 2024 comparison is indirect contextual only (any-ASM–ADHD), not an exposure-matched replacement. “Analogous only” indicates a clinically related but not strictly comparator-matched supporting review.
The alternative evidence / robustness comment column summarizes the alternative or contextual evidence source, comparator-framework concordance, and interpretive implications where applicable.
NMA = network meta-analysis. Network meta-analysis estimates should be interpreted as comparative network evidence only; standard pairwise prediction-interval and small-study-effect diagnostics are not directly applicable (marked N/A in applicable columns where relevant).
ASM = antiseizure medication; VPA = valproate; LTG = lamotrigine; OXC = oxcarbazepine; TPM = topiramate; PGB = pregabalin; ASD = autism spectrum disorder; ADHD = attention-deficit/hyperactivity disorder; OFC = orofacial cleft; WWE = women with epilepsy; CI = confidence interval; OR = odds ratio; RR = risk ratio; aHR = adjusted hazard ratio.
Terminology note: The term “major congenital malformations” is retained only when it reflects source-review terminology; the preferred manuscript term is “major congenital anomalies.”
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